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WHAT WILL WE STUDY ?

e Scalar and Vectors

* Terms associated with Motion of a body

* Graphs describing Motion

* Projectile Motion

e Uniform Circular Motion



SCALARS AND VECTORS

* Scalars : Those physical quantities which require only magnitude but no
direction for their complete representation are called sca\/lgajs:l( L
(w Urober +un!

By e knfh

Example - Dist'f\/nce, Sp§d, work, mass, density etc.

Scalars can be added, subtracted, multiplied or divided by simple
algebraic laws. "/Jcﬁ)’g

W

Vectors : Those physical quantities which require magnitude as well as

direction for their complete representation.

W

Examples are — Displacement, Velocity, Acceleration, Force etc.
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Vectors have other laws for addition , subtraction and
multiplication.



VECTOR ADDITION

Resultant of vectors A and B is given by

If two vectors acting at a point are represented in magnitude and
direction by the two adjacent sides of a parallelogram draw from a
point, then their resultant is represented m magnitude and direction
by the diagonal of the parallelogram drawn from the same point.
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If the resultant vector R subtends an angle B with vector A, then
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VECTOR MULTIPLICATION

Scalar or Dot Product of Two Vectors

~—~—_— ————
The scalar product of two vectors is equal to the product of their
magnitudes and the cosine of the smaller angle between them. It is
denoted by - (dot).

B
Vector or Cross Product of Two Vectors
0 The vector product of two vectors is equal to the product of their
A > magnitudes and the sine of the smaller angle between them. It is
A denoted by x (cross).
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RESOLUTION OF VECTORS

If any vector A subtends an angle 6 with X-axis, then its

horizontal component, A, = A cos6
Vertical component, A, = Asin®

Magnitude of vector, A= ,/AZ + Af,

A

tanf=—2

A
Angle, § = tan™ (y)
A Ax
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Terms Associated with Motion

* Distance

* Displacement

* Speed

* Velocity

* Average Speed and Velocity

* Acceleration



1. DISTANCE : The length of the actual path covered by an object.

* Itis a scalar quantity and it can never be zero or negative during the motion

of an object. Its Sl unit is metre.

2. DISPLACEMENT : The shortest distance between the initial and final positions of
any object during motion.

* The displacement of an object in a given time can be positive, zero or negative.

* It is a vector quantity. Its Sl unit is metre.

Disfance — o(uﬁ% m(o’h&( The cuvvie
A [\ B / b (e Segmenl
U Displocement - ik day - shiht fﬁm

D/°Sf/a emenf < Distmce

— e




DisTana (A fo A) = 47%
J)ff/&/o\camw/* (/‘r fo /4) = 0

Disfl A —
J( B—-C/) ':/)B?"BC

Disp.
fo (/}——g: ¢c) = hc



Distance travelled (s)
Time taken ()

Speed (v) =

* Its Sl unit is m/s. It is a scalar quantity.
N~

. A
4. VELOCITY : | 1o, - Displacoment) (‘gueyd diectfon)
Time taken _

* The velocity of an object can be positive, zero or negative.
* It is a vector quantity. Its Sl unit is m/s.

—
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5. ACCELERATION :

Change in velocity (Av)
Time interval (At)

Acceleration (a) =

* Itis a vector quantity as well. Its SI unit is m/s2.

* Acceleration can be positive, zero or negative. Positive acceleration means

velocity increasing with time, zero acceleration means velocity is uniform

while negative acceleration (retardation/deceleration) means velocity is

decreasing with time.



« UNIFORM SPEED : If an object covers equal distances in equal intervals of time.

* NON-UNIFORM OR VARIABLE SPEED : If an object covers unequal distances in

equal intervals of time and vice-versa.

* AVERAGE SPEED : Total distance travelled
N Average speed = :
Total time taken
—d —
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* INSTANTANEOUS SPEED :

Instantaneous speed = lim As :E
M0 At di
\/d.

 Uniform, Average and Instantaneous velocity will have the same formula,

replacing distance with displacement.



* AVERAGE ACCELERATION:

If a particle is accelerated for a time t; with acceleration a, and for a time t,

with acceleration a, , then average acceleration,

_ a ty + Ayl
L+ 1,

aav

* INSTANTANEOUS ACCELERATION:

a. .= l11m @_@
mSt_M%OAt_dt
/
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DISTANCE -TIME GRAPHS Slope gives speed/velocity.

Condition Graph v movre wih - - t
: splacemen
For a stationary body Displacement OCY moving With a Constan 5 \
v , retardation
/
0 ‘ —>Time
—> - : — -
¢ Time Body moving with infinite velocity. But Displacement
Body moving with a constant veloci‘ty/ Displagement such motion of a body is never 4 1 B
1 possible. .
0 Time
O <Fie
Body moving with a constant Displacement \ 0
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VELOCITY -TIME GRAPHS Slope gives acceleration. Area gives distance covered.

Condition Graph Moving with a constant 1o
Moving with a constant Velocity retardation with zero initial
velocity 1 velocity -
0O Tme Moving with increasing

' Velocity
acceleration J 1

Moving with a cpnstant o Velocity Y
acceleration having zero initial "
. 7
velocity
N
0

N Time
0 Time
Moving with decreasing Velocity
Body moving with a constant Velocity acceleration h
retardation and its initial i v
velocity is not zero fA \ k
0 — 0 Time

Time
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ACCELERATION -TIME GRAPHS

Condition Graph

When object is moving with Acceleration
constant acceleration 1

0 Time
When object is moving with Acceleration
constant increasing acceleration 1

0 Time
When object is moving with Acceleration
constant decreasing acceleration

0 Time




EQUATIONS OF UNIFORMLY ACCELERATED MOTION

If a body starts with velocity () and after time ¢ its velocity changes to
v, 1f the uniform acceleration 1s @ and the distance travelled in time ¢ is
s, then the following relations are obtained, which are called equations

of uniformly accelerated motion. v Q HQ / / Q
N : i scuts La? u— inttta Vewv[]’
v=u+at s=ut+—a
o ST V'y%k/ Vel of
i) v?=u®+2as — iy M/,f
(iv) Distance travelled in nth second. A — acceferafio)
\/\/NE o
Sn=u+§(2n—1) {( — OlIS]LdnCQ/

_é _ rhome 7LNQU)
* For free fall under gravity , use a =g (Accleration due to gravity), ~ /p M/f 2 [a/o/om)(.)

* For a body thrown upwards ,usea=-g L
— = 9:f M/S
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PROJECTILE MOTION

 When any object is thrown from horizontal at an angle 6, then it moves on a parabolic

path, the object is called projectile and its motion is called projectile motion.

If any object 1s thrown with velocity u, making an angle 6, from

horizontal, then 0
B




PROJECTILE MOTION

Time of flight It is defined as the total time for which the projectile
remains in air.

_ 2usin®

g /7

T

Maximum height It is defined as the maximum vertical height

covered by projectile. ( H)

u® sin® 0

28
Horizontal range It is defined as the maximum distance covered
in horizontal distance.

(R) R:ugsiHZB/

g

H =




PROJECTILE PROJECTED FROM SOME HEIGHT

Time of flight, T = | 22.

A g

Horizontal range, x =uT =u /E
g




UNIFORM CIRCULAR MOTION (UCM)

* |f the magnitude of the velocity of the particle in circular motion remains

constant, then it is called uniform circular motion.
At WQ‘W /oc?nﬁ/'\/t/oe?? Wil be c/;anaéfnj
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TERMS ASSOCIATED

1. Angular Displacement : Angular displacement (A8) =

A

g/
r v

Its Sl unit is radian(rad).

S

2. Angular Velocity : . A

Its Unit is rad/\s/ W :<AS)_/__ .,(_
T ) 2F
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TERMS ASSOCIATED

3. Centripetal Acceleration : In circular motion, an acceleration acts on the

body, whose direction is always towards the centre of the path. This

acceleration is called centripetal acceleration.




SUMMARY

 Scalars and Vectors

 Motion and Terms associated

* Graphs showing motion(s—t,v-t,a-t)
e Equations for Uniformly accelerated motion
* Projectile Motion and Formulas

e Uniform Circular Motion and Terms Associated
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1. The Area Under Speed-time Graph Gives :

A. Acceleration
B. Velocity

C. Distance
D

. None of the Above
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1. The Area Under Speed-time Graph Gives :

A. Acceleration
B. Velocity

C. Distance
D

. None of the Above
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2. If an object moves with constant

velocity then which one of the following
statements 1s NOT correct ?

(a) Its motion is along a straight line
(b) Its speed changes with time .
(c) Its acceleration is zero

(d) Its displacement increases linearly
with time
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2.

If an object moves with constant
velocity then which one of the following
statements is NOT correct ?

(a) Its motion is along a straight line
(b) Its speed changes with time .
(c) Its acceleration is zero

(d) Its displacement increases linearly
with time

Answer: B

==

EXAMS
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3. An object moves along a curved path. The following quantities may remain
constant during its motion.

Speed

Velocity

Magnitude of Acceleration

Both Aand C

o N ® »
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3. An object moves along a curved path. The following quantities may remain
constant during its motion.

Speed

Velocity

Magnitude of Acceleration
. BothAand C

o0 ® P
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4,

An object is moving with uniform
acceleration a. Its initial velocity is # and
after time ¢ its velocity is v. The
equation of its motion is v = u + at. The
velocity (along y-axis) time (along x-axis)
graph shall be a straight line

(a) passing through origin
(b) with x-intercept u
(c) with y-intercept u

(d) with slope u

Answer: C

==

EXAMS
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5.
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5. Answer: D
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6.

A car starts from Bengaluru, goes 50 km in a
straight line towards south, immediately

turns around and returns to Bengaluru. The

time taken for this round trip is 2 hours. The

magnitude of the average velocity of the car

for this round trip

(a)
(b)
(c)

(d)

is 0.

is 50 km/hr.

is 25 km/hr

cannot be calculated without knowing

acceleration.

==

EXAMS
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6.

A car starts from Bengaluru, goes 50 km in a
straight line towards south, immediately

turns around and returns to Bengaluru. The

time taken for this round trip is 2 hours. The

magnitude of the average velocity of the car

for this round trip
(a) 1is0.

(b) is 50 km/hr.
(c) is25 km/hr

(d)

cannot be calculated without knowing

acceleration.

Answer: A
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EXAMS
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7.

0 %
The figure shown above gives the time
(f) versus position (x) graphs of three
objects 4, B and C. Which one of the
following is the correct relation

between their speeds V,, ¥, and V¥,
respectively at any instant (¢ > 0) ?

(@) Vy<Vp<V¢
) V> V>V,
(©) ¥y=Vy=V, 20
@) V,=V,=V.=0

==

EXAMS
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7.

0 %
The figure shown above gives the time
(f) versus position (x) graphs of three
objects 4, B and C. Which one of the
following is the correct relation

between their speeds V,, ¥, and V¥,
respectively at any instant (¢ > 0) ?

(@) Vy<Vp<V¢
) V> V>V,
(©) ¥y=Vy=V, 20
@) V,=V,=V.=0

Answer: B

==

EXAMS
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A
vV )
8. il g Answer: C
B C
7 >
(time)

In the given velocity (V) versus time (f)
graph, accelerated and decelerated
motions are respectively represented by
line segments

(a) CD and BC
(b) BC and AB
(¢) CD and AB

(d) AB and CD
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A
vV )
8. il g Answer: C
B C
7 >
(time)

In the given velocity (V) versus time (f)
graph, accelerated and decelerated
motions are respectively represented by
line segments

(a) CD and BC
(b) BC and AB
(¢) CD and AB

(d) AB and CD
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9.

A tennis ball is thrown in the vertically
upward direction and the ball attains a
maximum height of 20 m. The ball was
thrown approximately with an upward
velocity of

(a) 8m/s

(b) 12 m/s
() 16m/s
(d) 20m/s

==

EXAMS



A tennis ball is thrown in the vertically
upward direction and the ball attains a
maximum height of 20 m. The ball was
thrown approximately with an upward
velocity of

(a) 8m/s

(b) 12m/s
() 16m/s
(d) 20m/s

Answer: D

(=]

EXAMS
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10.

A uniform motion of a car along a circular
path experiences

(a) achange in speed due to a change in its
direction of motion.

(b) a change in velocity due to a change in
its direction of motion.

(c0 a change in momentum due to no
change in its direction of motion.

(d) a constant momentum due to a change
in its direction of motion.

&)=

EXAMS
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10.

A uniform motion of a car along a circular
path experiences

(a) achange in speed due to a change in its
direction of motion.

(b) a change in velocity due to a change in
its direction of motion.

(c0 a change in momentum due to no
change in its direction of motion.

(d) a constant momentum due to a change
in its direction of motion.

Answer: B

&)=

EXAMS
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11 Which one of the following statements
*  about speed and velocity is correct?

(@)

(b)

(c)

(d)

Speed and velocity both are vector
quantities.

Speed and velocity both are scalar
quantities.

Speed is vector quantity and
velocity is scalar quantity.

Speed is scalar quantity and
velocity is vector quantity.

==

EXAMS
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11 Which one of the following statements
*  about speed and velocity is correct?

(a) Speed and velocity both are vector
quantities.

(b) Speed and velocity both are scalar
quantities.

(c) Speed is vector quantity and
velocity is scalar quantity.

(d) Speed is scalar quantity and
velocity is vector quantity.

Answer: D

&)=

EXAMS
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12. What is the nature of velocity-time
graph for a car moving with uniform
acceleration?

(a) Parabola
(b) Logarithmic
(c) Straight line

(d) Exponential

==

EXAMS
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12. What is the nature of velocity-time
graph for a car moving with uniform
acceleration?

Answer: D

(a) Parabola
(b) Logarithmic
(c) Straight line

(d) Exponential



==

NDA & CDS 2 2024 LIVE CLASS - 6 EXAMS

13 Ram records the odometer readings of
" his car for the distance covered from
2000 km at the start of his journey
and 2400 km at the end of the journey
after 8 hours. What is the average
speed of the car ?
(a) 50 km/h
(b) 60 km/h
(c) 70 km/h

(d) 80 km/h
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13 Ram records the odometer readings of
" his car for the distance covered from
2000 km at the start of his journey
and 2400 km at the end of the journey
after 8 hours. What is the average
speed of the car ?
(@) 50 km/h
(b) 60 km/h
(c) 70 km/h

(d) 80 km/h

Answer: A
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14.
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Answer: D
14.




NDA & CDS 2 2024 LIVE CLASS - 6

15.

A stone is thrown horizontally from the top of
a 20 m high building with a speed of
12 m/s. It hits the ground at a distance R from
the building. Taking g = 10 m/s® and
neglecting air resistance will give :

(@ R=12m

(b) R=18m

(0 R=24m

(d R=30m

&)=

EXAMS
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15.

A stone is thrown horizontally from the top of
a 20 m high building with a speed of
12 m/s. It hits the ground at a distance R from
the building. Taking g = 10 m/s? and
neglecting air resistance will give :

(@ R=12m

(b) R=18m

(0 R=24m

(d R=30m

Answer: C

&)=

EXAMS
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16. A person travels distance nR along the circumference of a circle of radius R.

Displacement of the person is

A. R
B. 2R
C. 2R
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16. A person travels distance nR along the circumference of a circle of radius R.

Displacement of the person is

A. R
B. 2R
C. 2R
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17. The distance — time graph of a body moving along a straight path in a single
direction with uniform speed will be

A. Along X — Axis

B. Aline with +ve slope

C. Parallel to X — Axis

D. None of these
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17. The distance — time graph of a body moving along a straight path in a single
direction with uniform speed will be
Along X — Axis
A line with +ve slope

Parallel to X — Axis

o 6o w »

None of these
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18.

A particle is moving in a circle of radius R
with a constant speed v. Its average
acceleration over the time when it moves over
half the circle is :

2

<

(a)

i‘w =

(b)

o
%% B

(c)

(d)

(=)
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EXAMS
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18.

A particle is moving in a circle of radius R
with a constant speed v. Its average
acceleration over the time when it moves over
half the circle is :

(a)

(b)

(c)

o (%) <
§|<N glin 'xl ()

(d)

Answer: C

EXAMS
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19. A motorcyclist drives from place A to B with a uniform speed of 30 km hl
and returns from place B to A with a uniform speed of 20 kmh™. Find his

average speed.

A. 12 kmh
B. 6kmh1
C. 24 kmh'
D. 10 kmh?
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19. A motorcyclist drives from place A to B with a uniform speed of 30 km hl

and returns from place B to A with a uniform speed of 20 kmh™. Find his

average speed.

A. 12 kmh
B. 6kmh1

C. 24 kmh
D. 10 kmh?
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20. John is travelling from home to his school. He travels a distance of 3 km
towards East , then 4 km towards North and finally 9 km towards East. Is the

distance and displacement equal in this case ?
Yes

No

Maybe

o0 ® »

Can’t say
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20. John is travelling from home to his school. He travels a distance of 3 km
towards East , then 4 km towards North and finally 9 km towards East. Is the

distance and displacement equal in this case ?
Yes

No

Maybe

o O W »

Can’t say
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21.  Two forces of 5:0 N each are acting on a point
mass. If the angle between the forces is 60°,
then the net force acting on the point mass

has magnitude close to :
& 86N
il R = (345 N)ws 6o”
(d) 67N 3
= /b X Cofle"
RA. 474 BE+ JABCOSS | RP: #AZC&?% _ fox 03
= A1 A1 34 ol A 7
= Cos0
2= q4(1+coso) . Ld 3 > 53 = 54173
Q

R = RAZ(MSL%) = 9060 ~ §4N

G/—_//
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21.

Two forces of 5:0 N each are acting on a point
mass. If the angle between the forces is 60°,
then the net force acting on the point mass
has magnitude close to :

(a) 86N
(b) 43N
(¢ 50N
(d 67N

Answer: A

==

EXAMS
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